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The East Anatolian Fault (EAF) in Turkey, first studied by Dr. Fuat Şaroğlu, is a large active left-lateral strike-slip fault in Turkey. The EAF was seismically active during the 19th century according to historical documents and was mostly quiet during the 20th century.  Geodetic studies suggest that the fault is creeping along its central part. Only one paleoseismological record exists in its central part near Hazar Lake (Cetin et al., 2003). Trenches evidence only one event in the last 5500 years on the master fault and recurring ruptures along a close splay fault. 

In the present study, we focus on the seismic shaking history recorded in the sediments of the Hazar Lake that occupies a 20 km long pull-apart basin in the central part of the EAF. Sections across the Kürk Delta at the southwestern end of the Hazar Lake, and sedimentary cores sampling the lake bottom were studied to retrieve a paleoseismological record. The Kürk Delta displays five episodes of strong seismic shaking (i.e. ball and pillows, paleoliquefactions and fracturing linked to lateral spreading) and their timing could correspond to destructive historical events. The analyses (X-ray imagery, magnetic susceptibility, grain-size, loss-on-ignition and XRF measurements) conducted on the sedimentary cores identified recurring thin coarse-grained sedimentary events in all cores. Fifteen turbidites were deposited silmutaneously at the two deep sites investigated. The turbidite ages are inferred combining radiocarbon and radionuclide (137Cs and 210Pb) dating in an Oxcal model. An average recurrence of turbidite deposition of ~150 years is inferred. These thin turbidites are inferred to be earthquake triggered based on (1) their occurrence at different sites that must be reached by different turbiditic flows; (2) their large-scale global impact on the lake sediments even at sites where no turbiditic deposit occurred. Some of the triggered turbidites correspond to historical earthquakes occurring in 1874-75, in 1789, during the 13th century, in AD 995 and AD 817, and with paleoearthquakes documented in trenches northeast of the Hazar Lake.

Our record demonstrates that Hazar Lake has repeatedly sustained large seismic shaking. The earthquake source might located exactly at the lake location where the master fault could be creeping, but seismic sources along the EAF or on secondary structures near the location of Hazar Lake still generated repeatedly large magnitude earthquakes.
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